Mitochondrial biogenesis: do liver mitochondria contain glycoproteins and glycosyltransferases?
1. Subcellular fractions isolated from livers of 19-day-old chicken embryos were analyzed in order to assess whether liver mitochondria contained glycosylated proteins or had mannosyl- or sialyl-transferases that could transfer sugars to mitochondrial macromolecules. 2. Proteins in liver mitochondrial membranes and matrix fractions were screened for their affinities for concanavalin A (Con A). 3. After separation by gel electrophoresis under denaturing conditions, a significant number of the proteins bound [125I]Con A, and the binding of the lectin was substantially inhibited by alpha-methyl-D-mannoside. 4. In addition, radio-iodinated matrix proteins were screened for lectin-binding properties by chromatography on Con A covalently linked to agarose. 5. A number of proteins, representing 14% of those loaded onto the column, became tightly bound to the agarose-linked lectin, and the molecular weights of several of those proteins are reported. 6. Mannosyltransferase activities were measured in fractions highly enriched for mitochondria. 7. In the reactions, mannose was transferred from guanosine diphosphomannose to materials insoluble in 0.3% trichloroacetic acid or in chloroform:methanol (2:1). 8. The fractions also catalyzed the transfer of mannose to materials extractable in chloroform:methanol and which migrated with the Rf of dolichol phosphate on Silica Gel H. 9. Dolichol phosphate stimulated the transfer of mannose to those materials extractable in the organic solvents. 10. Marker enzyme analyses indicated that the mannosyl transferase activity in the mitochondrial fraction could not be accounted for entirely by contaminating microsomal membranes. 11. Although sialyltransferase activity was detected also in the mitochondrial fractions, the levels of the activity and the kinetics of the reactions indicated that Golgi membranes were most likely the sources of the enzyme.